T
o

Sanitized Cp Approved for Release 2011/10/18 : CIA-RDP80-00809A000700030639-8

STAT
T

, o
ﬁ&» 4 GONF mm«mﬂom £ S el g /227-241 P4

CENTRAL INTELLIGENCE AGENCY REPORT

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

COUNTRY Hungary DATE OF . .
INFORMATION 1951
SUBJECT Transportation - Bridge, light metals
ow DATE DIST.
:;{UBLISHED Morthly periodical g Jar 1952
WHERE ;
PUBLISHED  Budapest NO. OF PAGES N
DATE .
PUBLISHED Apr 1951

SUPPLEMENT TO
LANGUAGE Hurigarian REPORT NO.

™S THE RATIONAL DRFENSE

© . s 5 kot i Tantenaion o ok aevios THIS 1S UNEVALUATED INFORMATION

OF (T8 CONTINTS IN ANY WANNER TO 17
HIBTED O 1AW, llrnnucno- OF TWIS FORN 13 P

SOURCE Miiyciltestadomsnyd Gremie, V-1 1. %o 4, 1951,
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Elemer folcskei

The aluraina fude stry in Hungary was developed mainly during the second
half of the 1970 rariy. alarly through the extension O ¢lschi - nower lines

and of the n - iry Tt vuflered heavy losser in .‘w lust years of
the war ar.'i, ine priocipal task after 1ileration consisted
in rehatiding rvs o Fecorsuruy €i waD accomplished within the frame-

work of toe 3 3 <y and the Hungarian Jovernment, rezcgrizing the
ToEtibllities avhetent 1n id, ¢ht matuls, prepared plans for the development of
The aluwitun, oo,y fr.

s% requested the Cuosur-

BT ATESUT s Ministry of Carmuntcastons ard I
- . ave
At The

Livea 1".’\_7':13_

Dridpe al 26

for v llght-netal
aurit'ee wes sppointed to study
toan aluminum bridge, The

Jaesticons 1n | tih the ¢~ :
ERBLSRATL AN Iy fnstnty te ~hve smc tuily valuable assistance o the com-
mittes by Carryite .0 experiment
Bescripticn of o0 s
AR ST AR LI

Tho ©owsn vl st Bzebadszalias, over the principal canel of the
Danube Vas 2 hiie of the n“, gestrayed trick teidge which had two
OpeniniE wilt & v ur-h,  The ne vridge crasses the <ater course at viahs

anples,

. 548 o, the water.conservation authorities requestcd
thai e former colums be dispensed with, alloving a clear opening nf
i2.C weters, Dot vell ug e vtraordix‘.r;l) noor soil conditiong re

sulted toihe plaey PRI ot a L ridge with two supports. In view of the expcri-

[ ¥ A

Mental vaturse of “\» vridee, this tvGasupport stiruect .r~ 8ppeared practieal,
particulariy becats. - ul.x‘ lon =f its Lslancirng factors preserited the lensf
Lroblems,

1. /CONFIDENTIAL |

CLASSIFICATION AN~
STATE NAVY NSRB_ __ DISTRIBUTION
ARMY AR FBI i1 |

Sanit}zed Copy Approved for Release 2011/10/18 : CIA-RDP80-00809A000700030639-8



LU M

Hzet Cony An ' 700030639-8
Sanitized Copy Approved for Release 2011/10/18 : CIA-RDP80-00809A00070003

/ GONFIDENTIAL
RO
— I STAT

placing the main girders underneath the footwalk,

Each of the main SUpports consists of ap I-beam fabricated from 1,050 x 8
millimeter web plates, four 100 x 100 x 13 millimeter aluminum angle beams,
and boom plates assembled by means of riveting. The 740 x 6 millimeter foot.-
welk plate, one portion of whick was taken into consideration in connection
with the lcag cAp&Lity of the main girder, 1a cornected by upper angle iromns to
the main girders,

7
"
Tracsvarsze heams vere placed cn the maln girders every 3,15 meters. From = - T—————
the consty.stionagl Vievpoint, the transverse beams are similar to the main
girders wny ist of T-teams of smaller fimensions., A4p auxiliary girder
cf similar ¢ors CLI0n wae insexrted lengibvis: ‘3 the center of the tridge
'S receive raa “ransverse beams,
FREMEUrs of Foudiay
YAY STILCNUTE rests cn tpe girder lattice formed ty the main
¢ beare, and the iongitudipal girder. It was constructed of
sirete secticne and twe prefsoricataed aluxinum sectiong, The
ate part 2f the rozxdway strusture ccr8isis of reinforced con-
2. 39 metors apd 15 centipeters thick, prefabricated on
€ #ine, Tne olamente of +he roadvay were constructed on the banks
of the rive- wirt oy 2y 2oaffolds and planking. Catle hotisting equipment
was built f: plo 1ne SiELT-metal stritype into place,
The experimen=-s) light-mete? part of the rcadvay struzture was prepared
in tvo adja.erne Ewirions and was formed vn tecome & sember with three supports
by 1. ouze ot MELir Jide plates. Thia section of the structure {s essen-
tially an Aogil; SToThack sluminam plate, to which six asymmetric longitu.
dinel girders wy:, SITALEL profiles ware fastered,
A compariscn af e “eights of -u: Toaddme stryitures gives the following
data:
Welght of 1ot fes eq felirete roadway strocture 1g llcgram: er square meter
Lo-centinerer reinripayy cinirete plate 360
S-centimeter ASPLST 110
k70 5

Welght or 1ignt. metal Lcadway struccure ip kilogrems Der square meter

lght-metal strucrire 57
5-centimeter asphgjt 110
167

It -s evident therefore, tra- the weight of a I:ght .metal roadway struc-
ture s ub~1 ope telrd st of a srrventional reinforced concrete roadway
atructure used f.r ftmilar purposes, This Proves that the use of a light-
meta] roadway ..o ti€ of the excessive (osts of such constructions -- is
economically advar 23 I wide . span tridges, vhera veight of the structure
18 a domznant faci: .
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lae {o0uwalls LiasWise were made of lighnt- ‘metal, namely, 6-millimeter
thick aluminum pisates zoverel by a Z.centimeter thick aspnalt layer.

Structurai Material Used, Description ¢f Manufacturing Process

For conslyurtion, aluminum.coyper-magnesium a2 loys, the so-called dura
type, were found mare sultsble than cother ~lloys, mainly because of thelr
atability.

The stardard req.ir2ments 'M{SZ HJngarlan State Standard), 371k} pre-

BLribe percintage 11mits Wit respszt o the composition of dural. -type alicys,
On *ne Yesia of lara -ttained frim tae Al minum Resear.l Lus: tute, the smouate
uwsed 1o v b 5 cr.d te defined vitn a high degree of =xacti
tude, A

ve valiea the sezend colimn shows the pre-

tSé pripesed vAlies, and the fourth column,
uae 3,

coribed etani

Tne resuits oF -

At o L

Allcy Froposed Analyzed
Huzstance itmgcsztigg Compositian

4,0 2,92

e 0.65

0.3 0.55

c.3 0.23

0.3 0.33

.
»
H

L1t 2 *ne manufacture of the material.
L2 JompIsltion, Lhe patterns were mapy-

Beginning s )
fartared by szamp.rg. 4 ¥'es bty railling. Limensions of the stamped

of trne presshead and the initiel block.
tiapciition of the material and on the
ve stampsd, within tne limits of 380-L40
:a;rel ty ire conventional rolling
sreel p.:ducts, even when light-meta}

patierns were v
Stamping ts
shape ard 2
degrecs e
EYrcess ewpicved o
a8lleys are .sed, Ine
pesiticn of the zate
LOC ard L50 degrees

&

o8 fnr plates, varying between

The pieces th.s predaca Fetamping <r rilling sre now placed ip the hest.
"eﬁt"g furnage, Lese sre sAll UBLL favnaces equipped with electric resis‘-nee
«eatlcb and a zenperaco rgin of error being & minimum of p.ué
or minug 3 degrees cer regsletion of tempersture 18 of para.
moun® 1mp:*.=u.., nech & TELDerature exerts a very great
effect on the u;rlmnte

Toe exact
near.trea
ta of

=323 of the Z.ra™ 15 carried on bvetween 500 and 515 degrees centi-
grade *epenilxg fr LneoLimneriiion of the slloy employed. Time used is about
63 minutes

After tae heat -resting Lrocess, the pisoes are -ooled suddenly in water
ARd fther storea Tov L few dav: a4 tedperatere of about 20 degrees centigrade,
Iring this perrid, e dural.etype allioys underge an age- -rardening process, at-
te1ning thelr opoim.n weiranicsd swrength withir & 5 days, The profile su
stances arnd poaie: vajiired for toe bridge songtruttion were manufactured from
the above @3terizls and produced by the process indicsted,

-
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The strength characteristics of tre substances are shown in Table 2,
in which the second verticel column shows the date relating to the conven-
tional, heat-trested No 36 aluminum-copper-magnesium alloy es deseribed in
Standard Specificzaticns, MOSZ, Ko 37h49; the third column shows the minimum
strengtn prescribed for the specific conditicns; while the fourth column
shows the vslues actually asceriained at the time of delivery,

In annociwirg the gpecific conditions, specifications even lower than 3
tre standard were edopted. Because of the mltiple-row junstion of rivets, Y
strict compliance vith the regulatiors goverring the values for elongation H
w86 censidezed of paramcunt importance, Tt ‘s & welil-known fact that with
The ingrease of i=slle strength, =longatisg w!ll gradually 4Aiminish, It
?55 8le0 narnessary to use greater thitknesges Lhan <tonventiconally required
due to T :utltrurel data furnished, Ip adilriorn tre perfect heat-treat -
ing pracess of #vet thece substances did nct appear assured. However, the
efulls aacerteliccd at the time of

caution was urwar-anted,

delivary revealed that such excessive

Tee Aluminun Fessarch Institute =l

teeT. AzcoAlng o0 tne Tesults of rras

Tensl LG 3 L

¢ i2.5 xi1lograms per
10 x L% times,

“tures, they are nevertheless
T ohe expected.

Fivetl g

The r.overtin 5 1:oge
inocentrast witn v cuaventicnally exployed on steel structures. The
disadvantage .7 g of light metals :& essentially that the heat
cerried by toe ris F2 Yeci-¢reaved basic manerial surrounding the
viver hole, 4= 4 res..t, t 1cad capatity s considerably lessened. [Light-
aetal t_vmes Trepiiel Ly othe ccld pro-ess were uted in the Szabadszallas bridge

stances to be used for riveting purposes requires ex-
traordinary s -, .3 wneWn taat dural type slloys bave an extremely great

tendency for ei-.trolytic corrosicrn becsuse of their high copper content, The
danger of corres:icn iy also presert if a iight-retal alioy of a different type
1s gelected for teslc rivet msveris.. Tre most sultable procedure would be

PO
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N
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. whise [-;‘E.PVE:"'O'. onlfor. L operfacely
the basic al. But thls is daff1: «:l. betasie tne vaayp oeop
1 material vas relatively hign c-nier z:nten
21 19 not eessly mall:able, vitk te resulic toa- fa::. fro,
.au::: material weold vequizz vest g- 31 paver. It w3z 3e-1ded LAt &g
alloy similar %o the base BaTerial shiuid oe selected far tra Tivet mazterial,
DUt with about Z percest iess toprer content,

Tee manifectored rovets m
€35 28 the bis:l¢ narerial.
cefining procese, i
ag0g prosess,
the heat yreav 2, 3lnce g
required &nil - cads would
12003 1t was 3 ted that tre
B Ams per :qisve 1merer prics
was Lompiied witp everyubere., Fa: I
JRInts, Surkh cente revealed that tre -

2 ed oot

be subjeova

ke rivets mizy he

LESame hneat ~lreating - o
lmreitately aftur tne

the 1ivet p LRI N
T advisaebis bt oo s

em L Lenns tne man maf ture of the

iving-1in tests carrieq
In -..:“ A

2t BroLgnt unsat;s
rnations ACPRE&I A L1

!‘{1_. + .nY, wWere

L rivethead cracws
oowave. itke cor
SCAERR Bre BAR2AIGC L

: Brl oGy Sucn detUrmanir, wese
g the (,-anﬁ CErem bzt materie, -

ragatisry £f tre rioe

. ua the et

cepeclaily with respe - hu

. et
Therefore, -r1s g,

Do Iveting red oo ve

L Way B4 mria. - -

TLE grast oy
auothe piver

W press.re 9
trarsricted vy e oy, Ve L8 e r1ver roe
arg. 4 TRArETt (hange
e ta t that rives Loinirenged 1) e
Wopercent 1. aectg
Militmerer oo
¥

€ 1UT s and tensiens exerrad
X £ lhe elastic limits; ure
“y iompelling the tasi.
Th1: was substantisted Ly
Al dig Ly epproximataly
‘I oinstance | tne 2o
dlhTeter in the section

ithoa

K RS B N CRRIY

g

lrg proben.

possibie

i - neter of tne
eXperiments with
The sxueriments
Si0sing head were

Tre tforce of Tivetrliy.

wed that

» 70-T5 tons

f

* he

head and,
¥, "he Sleenis-
AL esthet o viewpoint,

Cal LHpOriane w.o-q
'(‘\{.' Lote e -Known, the 1{ivete

rivets ard wherel y
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Since tae problems of riveting nave already “eern dscussed, 1nly the
specifications relative to the spazing cf the rivets, considared reom tne
structural viewpoint, are descrited here. Tne Aluminum Researcn Institute
compiled the following data for +re allowable spacing baiwean riveta

Table 3

Spacing Between Rivets - Miriom §3§ggg:5§ Maxiiuim
Ein diameters cf rivets/
In direction of force Z.5 i.C ]
Vertically tc diresticn of forze 2.5 ok a0
In directicn of forze from edge

of plate 2.0 z.3 .C
Vertically tc directicen of force

from edge of plate 2.2 2.8
Fastening rivets .- 7.0

The equipment now available D8kes 1t [iseitle to macufacture rivets
vith & maximum dismeter cf 29 miliimetars, [ue t: wne szai: alicwahle atrass
approved for shearing ard deck.plaie preasire, as well as t2e aperifiations
calling for a maximum diameter of 20 millimaters for marufa:{ red rivets,
relatively speaking, many rivets haj o te employedl in the Btructural Jeoints,
The restriction appiying *c the masufactured lergin s evige a hindrance
to the planrer, since he 188 o mAKA provisteons Lpdar ail cirtimstancea f-or
one joint at every 6 7 meters,

iures 1s 710,000
~25 of slastizivy
toe planeing witl
7. 389 to be siuntas.

The average mcduius of elasticity of lignt.m2tal atrys
kilograms per square centimeter or abous ope hizd the zcdu
for iron. This fact nad iC te ‘aken intc <an

the result that +he exie9s, manifesting tpelf
balanced by selecting lierge moments of inertia,

boort

The essentialiy icwer valye of ok
re-evaluation cf -he cenventicnal adr)
connected phenomena ir. 1rop 224 o [ SIS
lating to T-prefiles . <hae che lengih
than 15 times the 14f-kness empicyed
structures,

fnece33ltates
T2 T.ging end
“:1f1:aticna e
net b2 greaver
Snollgnt.mera )

The coefficient of heat sxpansicn VITR Tesprlt 0o ight mesal strictires
may be assumed to be BYSTAZINg 21 £ 11 D batezen nigus 20 and plus kO degrees
centigrade under atmospheric ionditions, tiat L3 ab2UT TwWiie the sseffistant
of heat expansion for steel atructur:

i

Pretection Against Corresice

Several types of corrosion are koowvn ‘o Coooroir i1ght 2cal strugturey,

The first tjpe. ccrvcstor due 1o stmes
gerous to the dural-type alloys wh; -3
construction. The cors-aion proz
tacks the copper, and, Ly peceirating the :
Tallure of the ¢+wcvura mexbers, - LTothiz, sl
especlally those of dura:i type substances, TEQrITE £ oprot

Therefore, provieian: were made for the wse of & 2:nw : protesy e
paint containing aluminun pusier. For experimertal PLYplses  cther prevectiva
measures were also employed on the 2nner Setfazes, LIt vinlble to the raked

eye. The results arg, of coursey not yet avatiable,
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The second type, electrolytic corro
ferent potentials come lnto cootact in t reg
and a galvanic cell is produced. The regative nroie 2f 3
dissolves; the voltage of the currszt rated -
increases withthe oxidation-reducticn p: tha
metals. This phenomenon will o-cur even o twe gt metal substauces of
different compositions come into contact. Tris anicunes Iar the fact that
dural-type substances can be riveted orly vitn dural-type rivets, In the
case of light-metal stmictures, hzwever, 1. <& nc* an inf:equent o~ rence
that contact must te established betwszen 1h m2tal aind iren. Since
there is an essential difference betwesn 1-
of these two substances upon each oth
lel must be placed tetween the cuntac
be galvanized with ¢ metal whcose oxidass
to aluminum 75 relatively Torothls
able. Because of tre exzessive [.
fectively be sclved Tty ustng 7::-
with respect %o the conia:i
to steel screws employed for

5 QLTI -

W rirtacting

-

pUrentisl witr rzgpect
3 Aadmliun Aare st
c.oam can o3t ef.
<t ofesradsalias, oot

ii

fricoLies poodera ) o3s ealy

n
Q
°

Corrcsien alsc affects the re.
concrete. [Dur wo the corroding teid
o

L prefah

b
sl

reinforced conczete cenYains chemi:
between reinforced concrete and

iron structure, as previcus exps
the Szabadszallas bridge., The
ments were laid on ircn plaies and ga.v
serted between the rivers of the Ligr-

plate,

frete roadway s
GG were ip

Conclusion

The light metal strecta
rav materials es urive
by domestic factcrie:. 7
shipping and wus assemnled at

Szabadsial as

The finisled struciure was -anser.:* Wiz Lg jacks
piaced on the bridgereads and by pul Ve The sare
equipment was used in placing the prefabri.aze rcadwvay.

Thus, the entire superstructure was lifted int o0lding ard

planking.

The bridge was subjected %o
results conformed tn the cal.ula:
vas opened vo traffic a few days iatezr,

GotC

tept.,

y

ard the fourth

This bridge str:

of its kind in the w¢ ascuie Cridge of
Sunderland, and the a - g1irder censtrue
tion was made cf ligh i ilTure nay be
estimated at alout 40 percent of “ne weigh' of 3 stm:’ eL bridee, the ost
wag 150 percent nigier., Experience gained 1o e ma r ¢f thin experi.
mental bridge revealed <hat =<echrizal i: woties arising from o toe Lse of light-

metal structures may be overcome. Sucit 31501:il%t1es were greater (o thin ex.
perimental bridge, becauze no experts familis: ~ith thia ate of work were avail-

able.
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The general application of light
metal in constructi T
;::1::3:;1 difricultles. Difficulties are due 4o the :;cesgirt;lm‘-tim\.nd&ﬁ o
prase Aﬁereag:?:nzive basic material accounts for the high pri’c;sg}fnﬁ;tilat
clent experience has been gained, the manufacturing of iiggt

Further experimente and resear
ch are required f
ways and means for producing the alloy material of ;ggitfie::reatex::\?i o
L Tes,

e

-END.
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